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(51)Int.Cl. ° 
A61B 1/00 
5/107 
GOIB 11/30 
G02B' 23/24 





( 2 ) 

1 

t. 

[0 0 0 1 ] 
[0 0 0 2] 

ici50T*)s !}^'f7-v ^'-fc:>^ x>s;>, ft^r^ 20 

^*5|£<ffl^^^>^^TV^?.c , 
[0 0 0 3] !^mm 5 9 - 6 9 7 2 HC." rt^iM$feiSg|5 

tz. i^P§E6 2-7 3 2 2 3lC{i-;^®l/-1f-JtiSa{C 
<fcSa!lB5^IS!i)5rs$ntV^-S. !l$PIE6 4-49 54 2 
{ctt:i*i®ISSS®^®IHlflSH-«l1-^ttS!ll*im^i: b 

fe4)®tf^N$nTV^?io 

[0 0 0 4] C®il«f/'^^->li«»l^>XlCj;-pTlS 30 

«y^iiiaa±ics»$n, c®si^«&^s®^5(4g 

*ie>H«;»fe^?^®m^?T-^^-r5i:. 
bTl.;?.^. ^(DtzS>. ^iilSg^®ii&^i^ca-5^^ 

Ts ^feaistiaffl±®7-f >tt-'t^->©#ws?f3iib 

T»*fiB4^ ^OBM®Sffil;$:«»1-2> - i: <fc t) s 
i^ft^aa® CDdbJK«S: ttSiJ-r i. C t *^T- § i. i: V^ 0 4> O 
T-$)5.o £:»l*|li:bT^^ig§iS!fef*aH(c^i^ 
b^ H5i3T«SSSS^$bT«!lSI»SSlqI±^#i.#ffi4^ 
^^'o 40 
[0 0 0 5] 

[^B5*J^?*bJ;oi:t2.BgS^] I^HBSe 4-4 9 5 
4 2{±K«> htt-'t^5'->©l^<>5'T-li-SIJtStf?**S. 
l«jK$:(fil±$ # ?> « b: S» < b^ttntfS: 5. 55: 

[0 0 0 6] CtlC^^tbT. q^^St^fi;&StCj;Sft^ 

pST-«T^sts®sif •;'5^®iK) 1 / 5 oms.<Dm^ms. 




l^m^b-Z 119 8 8 
• 2- 

^*«!l^T•l±«Wl^gp®t^•al4^^*io^]i:'5:^>fe«>^ 

[0 O'O 7] **?Stt±83*tilt:iS*T%$nfct)©T- 

^^^S Sti«r S i: S i 65 i: -r S . 
[0 0 0 8] 

i*iii^®»Aa55feJg4»^Stm 
ltf5car3v^Ttt^ft^$® 3 9i7i,mn^mw^-rzm^^^ 

»-r-^»e)fi5i:^tbT, *i?t*"^-\''J:^i'-J^3> 
[0 0 0 9] 

im&m] WTs iaa&#^bT*%H^®^5Ee?!i5:Mft 
etjicittB^-r^. n 1 bn 6 it^^moDm i ^JEc»it-- 

^l^$fe«sp®»fas^ ii3a3*7cti-ay®«t!i^> ii4 

J:i.aiJg§:&ffi®)iS^, Eetib— tfjitii®7'D>>^l2 

[ 0 0 1 0 ] E 1 C^l-ia t^ Jls^BJ®^ 1 HJE^iJffl 

H-SiJffl WI^SM 1 iiltSiJffl®m?l*I?iM2 i;. ZCDm 

□ -;i/iL-«>h a:iTCCU) 4i:s 1513 C C U 4 fcgE 
3*7c1t«SS#'S:if^Sn>i^J.-^5i:. 

[0011] ±13®^^!*!^ 2 {i> Sfflfi® Jf ASB 1 1 

COM ASB 1 1 (Dmmzmwc^ntzxmomifsii i 

2i:S*b^ CO«#liPl-'2A^e,^SPtStiS^nt:x;z 
1 4 5:B3?affliteS3t:SffiigffiT-g«ti.c:i:*5T-§ 

So C.®3^:57^ 1 4iPe>fi-t'Jr-P^>'H 5 til^^r-r 

1 7SI>"1 8S^n-?'tLCCU4Sy'U— tf*«?.7t:g! 

[0012] ±i3m?WI^2 ®#Ag|5 1 1 tt. ^®$fe 
iS(c?IM®$t^SP 1 9 ASffJ^^n^ C®5feSSg|5 1 9 
gEbTSftgS®?SEltlSi5 2 lA^ffM^ftl. t^iZZOm 



fta52 1 ®^^cftR©ifei4gp 2 2mi^^riz\,^^o 

±!3SftSI5 2 1 litm'^S^ 1 2 ttclSltfei^ffly 72 3 ^ 
-5. 

[ 0 0 1 3 ) H 2 liS?(^^^2 ©JfeJSSB 1 9 Oir®^ 

5'^■r. «?(*i?im2©jfejggi5i 9c(±, mk^'^^mm 

[0 0 14] mtimm^-^y b 2 7(±»!^U>Xm2 9 

[0015] HuiST^ifaiSK^- >v b 2 7 {iti?K[8«# 
7 7^/^3 2Sl>*lijS®«?^7T-f ^N-3 2 0|>rill^*^5. 

^«stiftatc*si^-rssi^u >X3 5 (cfc t)ffififc$n 
5. ■ ■ 

[0 0 1 6] fSi, ^2lZmtiidiznmifiilt^&^3 3 

X^ <ijKS»#7r'r/-?3 2©$tJg(iP^3 7tcj;t). 

I (x.yiii ) = lo (x.y ) 

lo (x,y ) 
r 

C£> (x.y ) 



i^»:it©M 

0n =n7r/2 (n = 0, 1 , 2, 3) 
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73 StUa^tl. ^©^H 7-3 8li5fe3ggl5 1 9t: 

^ifflifii3 gi^as^Fn. ^©1)3 9(c{±^c5,fci>:©ifi) 
3 9. .3 9-t^mms&^^^^tLti^?>o ^^(Dmz 

9. 3 9-(i-5I3^ft©^a-X4 OT-KS^tlTl^S, 
[0 0 17] BU§3b-ifX5lt«;/ hS»a:i-y b 2 8{i^t 
77"f>'U 1-St5jt7 7^n4 14^e>©tlil5f*^m^© 
^tmS--St^ri)diU>X4 2. :5l>-fi!if3?t^Sm^© 
10 ^aT-iillift5fcto©7"'JXA4 3S:S1-i.. ±13^7 
T'f /N-4 l©5feSg«±. ^^4 4^£::f^b■C/WX4 5tCH 

c:©/W7'4 Stt^tJSgP'i 9{cilS$n?.. 

[0 0 18] Kl. }ii^:i:^<y h2 6*,^WX4 eSr^U 
T^feiSSBl 9t:@^^tv5J;^t^C-3Tl>So I13{i^ 
C:fflm?l*im^2(C«t-pt:. i^ftSrltSiJUTl^S^t^S: 
^■r . ^ b 2 7 J: ?} Ti^l^&i^ftB 4 -8 
©jt^$Bffl4 9 l*|{C«ft-rSo ^©m®4 8-±tffJJ5£ 
$nfcl^m^«lafflS:?fF^4 7-C5^f . Sfe^ SiiB^ 
^8l-^W®ffl4 7rt©-JM^:^ U-ifX#«y 
20 yh28it)U— tfX#>>h^^l^UT»;a50&c»< 

[0 0 19] 04, mb\izm-rw.m.m-k^t^Wfmi5m 

SKB^-rs. ^^«S«!i»{c:j:Sj^sySttll'!?©:^SAs 
a«$i^•tv^s*Sv «?iJi«4^'?^y h&T-{iWT©Sfc 

[0 0 2 0] T#SS©^S:0-^ I (x.y.n ) tt, 
[ 1 +r c o s {2rt-ct) (x.y ) +^n.} ] (1) 

30 [0 0 2 1] lOffiffitiflSn $:9 0° -:3oS{b$-ii-. 



(2) 



I (x.y.l ) =Io 

I (x,y,2 ) =Io 

I (x,y,3 ) =Io 

I (x.y,4 ) =Io 



[0 0 2 2] 



(x.y) [1 + r c o s 2;r(o (x.y ) ] (3) 
(x.y) [1-r sin27rw (x.y ) ] (4) 
(x.y) [ 1 -r c o s 2 TTO) (x.y ) ] (5) 
(x.y) [ 1 +r s i n 27rw (x.y ) ] (6) 
In =1 (x.y.n ) T-Sffc 

(3) (4) (5) (6) SiD. 

2;rw (x.y ) =arctan t (14 -12 ) / (II -13 ) ] (7) 

:%ffi#©lliSSiSSUs ^#«l$:S»1-i)3t^©{Se> 
■o^ !)3tltti:x1i{ijS^tjip 1 i:yWli«Jp2 %m.<D^ 

(7) s:i±> 



[0 0 2 3] CCfi^tt:a) (x.y ) «i^^JS:&^©ffi1f 
•rtLi:e?»?T-?5*'e.> EI4(cS^1-J;-5lc0iJ;i«^i^U 
>XJ^2 9©?ttt±{c*(ti.«tftffi:UT©i^»ii)CiI 

(2;r/T' ) A z t an0 = 

arctan [14 -12 ) / (II -13 ) ] (8) 
tfj.h, [0 0 2 4] ZZli. . 

T' =LA/d cos© (9) 
k : b-if©iKft T-feSo 

d : xia{i«iit^>p 1 i:yWiiSip2 ^feSHO^gt 50 [ 0 0 2 5] <toT<^i4^lciJ(ta^$ A z(±s 



( 4 ) 
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6 



19 8 8 



Az (x.y ) = (T'/27rtane) • 

arctan [ (14 - 12 ) / (II 

[0 0 2 6] tt^{CU-1f;^^u/ MCctSSiJgg:^?£^^N 

■r„ ll5t^^-r=t^^c!ilftl©^— !f;=^/t?>;' 

L= (H*sina*sin/S) / {sin {0-a) } 



(1 1) scissijftiigss (9) ^izrtxttiit 

(1 0) SCJ;»3^«:S®®S5$Az$:^«)5Ci:*^T-§ 10 
•5. ^^moffiia(^0±T©Az (x.y ) {COV^T|b1« 

[0 0 2 8} E6iil/— tfJt®®7'P>j'^llS^Nl-. 3 
1 8tc{iq^«&iSI^Si^ffl3^^^' 1 8 aStFU-if 
;^^>y h^e^ffl^fe^^.^^^' 1 8b*5i9:(j-5>ixTv^So 
*5l3T#«l5«»ffl>t3;*.^^' 1 8 aOia^L/%V^ffl«ffi 
nJSfflttin 'J >: - blx >X5 la t i !3. 
iji^ft; -if 5 2 a ® 2. i -5 C m$ 
v^?.. HulB^iSifrl^— y 5 2attiS»«5 3, 

5 4 LT b- h >i5' 5 5 a*si!l !5 ftJt e.n 20 

[ 0 0 2 9] ttz. B«Ii33£^«5 3 tliiasm^^T- 
5 lizmmtira*). buIBW*i/— tf 5 2 as-s 

[0 0 3 0] Sfe> aUB^J^ftW— tf 5 2 a ttHSiESiJffll 

^my»lllS§5 8{iD/An>>'\--^7[IlK5 O^rjiDT 

[ 0 0 3 1 ] i^^.^{$;^-^f 5 2 aiiiBlllliFi$:S'fb$-B- 
ftU-1f.5 2 a©iEi&«IFLS:^'fb^-i-2ii:BulBT#«SiS 

[ 0 0 3 2] tf7;}t<> h«i^fflJt3^^';S' 1 8bO 

2 b iia^® toic t - h •> > 6 3 b tsi t) »t e>n 

[0 0 3 3]{iU. ^-1f;<#>> hS^ffl®ite«Si:UT 
li^ iSI9SLED^®^i!6^.SfflV^Tt)J;V>» iktl^l 

[0 0 3 4] U-1f;^;J?';/ h-fiK^-y h 2 8iP?)OU 
— ifhr-AC<tSi^«;®±®»SegS:ffl4fe5^S:jiDT 50 



13 ) ] (10) 
hfii^i^S Qi: ti.. x' fai:0-P©Jfe-r^SS/e. 
x' tti:Q-P®«fr^SSa> 0-QO:S$SHi:1- 

[0 0 2 7] 

(11) 

5f?» (1.1) SJ;!3SgffllLS:*toi.<. »:{cn>tra-^ 
5{cJ:t) l/-if3tjli7-Nft^5:j2lti> l^»m©(5iffl«:7r 
/ 4 r-^gE^b Hi- 4 1*©iij^S C C U 4 [^X{± 3 > a 
-iJ'5rt©llg^b'S:V^7U-A;^^ 'J'sBSDatr. 4tt 
©1]^$: (1 0) ^$:ffl^^75:fi»$:=I>t:a-^5T•^f 

[0 0 3 5] 3©J;pt[*)IS^WtSI8§i:3*7cH-a!l*5 
|i]^{c: T- § 5 '>;^5' A 5 C i: J: 5 (leJfe^dP U 

[0 0 3 6] Sfc. V-V'T.yri'vhi^Bm^miti^—V 
6 2 bi:^^iSSSi^ffl*2i»U-1f 5 2 a{cM!&:i.i6ft 
Ot)©S:ffl<'''T4)<tV'». tzttm. U—^7.7fi'y h^m 

3 ^LTtmm^smmznd c i: ^ -et s. 

[0 0 3 7] JilT^ iaB^#KUT*^B^®^2|yS^ 

^M:i^mzm.mt^o 

[ 0 0 3 8 ] m 7 (i> p^m^9t&<DmMm^7i^to m 

2 Ulifim^ lHJE^y t: ^rv U 1/ -tf A C <t a SIffi 

:Si£^^Sbtt)®TfeSo mi^5tiSgPl3!i5tie®7 
0K:g8PUt5=--\'>^;i'7 IS* Us Hijiaf^-^>^^1'7 

[0 0 3 9] BulS-i/'-i^ 7 2 Utt, S|giffl©i^t) 7 3 

322). iiiBi^t) 7 3 {iB;S©ffi*5|*l^$fe«g® 7 0A» 

^lHJECsjlcS^x-r (9) (10) (1 1) S?:fflv^i^H 
[00 40] *||JS«»J{C'J;n«aiJSgffl©l^— tf:^'P>> b 

T-i±'&:<s m^i£. mm^t-mizimttji:bmm^i9i 
[ 0 0 4 1 ] ^ 3 mmmit v-^^mro v^n\z\^ 

©b— tf^tS$:fflV^S:*)©T-fe-i). S 8 (i -if ^^31 7 




( 5 ) 

7 

A7.y>)y^8 2{cj:0Jt^8 3ai:^S§8 3b{C:&iK 

T»iSisei^ffl7tn^.^^i7jg?8 8t»^$n5, -ecffe 
o«j5£2im'^ ffi tt^ 1 ^mm jciii d t- ^ s . 

10 0 4 2] Bi5!3*^H$k— tf 8 0 C{43£^tR 5 3 , 
^l/f' X 5 4 S ^ U T t - h i/ > ^ 5 5 a A^ISl 0 ft It 

$>i>0!l^«1t-S,X^ 5 6tfa^t)^^l•lj■e>i^TV^5o mEi 
^)\^^3im^ 5 4 Kt51J-- ^ :^ ^J' 5 6 {i^SS$iJfflllI18S 

5 7 ts^^nr J3 Bui3i|i^«;u— tf 8 0 

[ 0 0 4 3 ] '^fe. mSa^m»\y-V-6 0 {iafi$ij»|51 
«»I1K5 8liD/A:3»'?-^!llS§5 9<&®i:;trJ 
i)i2ii$ L/ — tf 8 0 li Eijm^. <£ b $ -a- 2. i: Sft *^ 7 

20 

. [0 0 4 4] BuiB3>t:a-^^5tJ:t)i|i2i<$U— if 8 

[0 0 4 5] tt> 119 (a) ,. (b) lz^^tJ:ioizi^ 
gS8 9 cK:nri!;^7-9 O^lfttt, ifeES8 9a. ifeffiS 

^Wi-m-r^\t-^<D^mi$-i'—^8 oz-=^»mtu—*f?^ so 

[0 0 4 6] ^4|ISE^^J(i-*©^t7T^/^•S;ffl^^TF«>l 

[ 0 0 4 7 ] in 1 0 im^9cm(D^%^?^<Dmm^m 

to Ell IJiHl 0©A-Air®5:^-r. SI 1 2&\y- 

US.Mm$titz^mf^U—^-9 2©{iil*5t{±3 b 40 
U>X9 3. ^^1/>X9 4$:'NTit3^^;5'}g?9 5 

tt, 121 lC5^1-J:-5C3te7 7"f;N-9 B^jitTF^^S^ 

^feli 3 y - b >X 9 7 i !3 ¥fT:)fcfSic fife 
^f-A;^X'J >v^$'9 St J;t)itSSii2^i!)^n5o 

[0 0 4 8] BU§et:-A;^XU -y^ 9 8&ifi3iUfcl/- 
1f*{i?fctt9 9 a5:ilTTm^«Jt*m 1 0 IfCA 

t). ffiSST?t^a5«3 3. <i^<S3 4. S»U>X3 5 
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T-'J -y^g 8{CJ:5^«U*:U— tf3fe(±9 0' ;J|p|$:g: 
X. ^SSSrigTb— tfX/}?<> \-mm^^?^l 0 2tCA 
?); XVXA 1 0 3icit)i*i^^©tt;?iRiic^ife$n, 
d]jU>X10 4. IH]U>X1 0 5{Cj;t)t:_AgAsg{c, 

ixfe«ISK-Al 0 6K:$ix&'#(w7"'JXAi 0 7t:J: 

!3pff^©^jST-mw?ti5o 

[ 0 0 4 9 ] 12 1 1 ^C4^^^T, lijKHS:^?St-S 7 7"C 
-'^9 6©5fcS|S{4, P^10 8{Cj;t);W7'l 0 9lCB« 
$ns, X, T-'JXA 1 0 3^0U-ifX;Jf «y hfiSWifc 

1 0 2{±ywxi 1 0{c@g?tlTv^5, mot 
^s^^Ts ^^'iiU'VX^i 1 i®iHlt. ^^^^i^i l 

2, 1 1 2tf^{tTfea. -ecffec^fiKtt^ msmmm 

[0 0 5 0] C©<tdt l*©Jt7Tl'^N-9 6*^e.©lil 
*f ^T-^mmm&x/ L/ — tf X ;K h B^Mffl I ^ fe c: i: t 

1 !3 II5ffi%>t 7 T y ^ 9 6 ©ffifflS^ijs-MI- e fe »®ffiS 

[0 0 5 1 ] *t*^B^©^5^5E0!l&*tt:e<3ti5iB^-r 
So Ell 3 7^£^^LI211 8(±*^B^®^5^«?it0^t5s 
^ 1 3 I^^^S©^f4i:m©i$iB^EI^ HI 4 »|^^ 

^5t4gg|5©if®a 01 5liV— tf^feSOXD'^^a 

Eli6ii3>t:i-^©XD>>^a gli7fit^\/^ 
^©!igi!»«E (DC-AMPtti*aE) t^7U-J^A 

m. m 8^ii^*®t^ei^s^^■tv^?.q^«tiS^5©^5^ffl©s 

[0 0 5 2] ^1 3t^^-rj;dt. *%l8©^5IIJ6fi«l 

o i {±i+aiffl©®^^rt^2 o 2 

-i:. C©S^I*I?IM2 0 2*sgi^$fLS^B^ffl^fe#.2 0 
3St>'CCU2 0 4i:. huhBCCU 2 0 4 tgEi^$*i5 
3>tra-^ 2 0 Si:. 3>tra— 2 0 5*»e>®il^ 
Sa^^vtS^-iJ' 2 0 eSU^U'— !f^t«g2 0 7&ffi^T 

[0 0 5 3] ±13^^ 2 0 2 tt. «ift©»Agl5 2 

1 1 c©»ASP2 1 i©^sgtai8:$nfe**i©» 

{^gi5 2 12t^^V. C©«{^S5 2 1 2*^e>31.g|5t®t±i 
$tife:x-''N--it;i/':r-X;i/ 21 3 ©5feJgti§;lt e.ixfc 
2 1 4S:,^?8ffi^fcjli2 0 StSflJigffiT-S 
^•rSCliliST-tS. C©3*^5'^ 2 1 43!pe)fi^'!r- 
X;U2 1 5ti/t^-y)\^2 1 6 ^n^tl 

®sga5tistj-fe3;T.^7^ 2-1 7^fciF2 1 8^^n-fnc 

CU 2 0 4Sl>'l/— tfit®2 OHzmmt^ZtifiX'§ 

[ 0 0 5 4 ] ±i3lt?l*l?IM 2 0 2 ©SASP 2 1 1 ti. 
^®$feSS(C®K©^iSgP2 1 9A5ffjB)<i$n. C©$feiggB 

2 1 9iC|^SLTr§ffl@S®?§ffla5 2 2 l*s#M?tl. 
^ t C ©jfftgp 2 2 1 ©^JS{CftR©|fei£g8 2 2 2*^ 
JfM?tiTv^i.o ±i3r«ftg|5 2 2 l{±rf{^g|5 2 1 2i:t 
ISItfe^ffiy 72 2 3SMf^1-i.ci:ti?). Jifflft 
•i)i-5t;JeoTV''So ±i33>t;a— J' 2 0 5fi. ^- 
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[0 0 5 5] mi 4liS?l*llSM2 0 2©$fcJSgi52 1 9 

mm^^^to m^n^2 o 2o5fesggP2 1 stcii, 
b 2 2 6. mi^mt,zT^m^^^t^Tmm^^j--y 

Ol/— tf>C5}<<j; bS^JL^Li/ h,2 2 8tfl9:lt^>^^T^^ 
5. ±f3«ll^-'> b 2 2 6tt?>ti^l/>X^2 2 SSV 

5l^til/>XIF.2 2 9{;j:t)ie^Utife^^$:Sa{s^'>- 10 

[0 0 5 6] ±iE^^SS5«»a-s' h 2 2 7«ii/>y;u 
^-K77'l'/t2 3 2SUfP^2 3 3 T-^feJSA^S^^Fn 
fcC:©i/>i';i'^-h-7 7"f-'N-2 3 2®WtBitS:¥fT3fe 
{C-rS3';p«-My>X2 3 C®¥^T3t*»^)l:^'^ 

If-Aj:^^'; 2 3 5 i:^ iSditt-AXrU <;'^ 2 
3 5 SilfcifeSrSi^-r2.JS^W>X2 3 6 i:^ BulB-;? 

^X.2>feK)05 7-2 3 7. 2 3 8 i:> -;^®5^-2 
3 7$:iS?7-2 3 7S(3Sil*;&|p]tC^{£t$-B-S*:» 
©t:iyS?2 3 9i:SW-r2io 
[0 0 5 7] ±f319!ieu>X2 3 6, 57-t2 3 8. ^ 
^-2 3 70^S{Cff^fie$nfe^S^fT-ffJfiE^tl-feS 
i^S2 3 7 atlSl!?ftJte.nfet:x^y^?2 3 9Ji*;i/ 
^2 4 1 2:^M^T$fcJga52 1 9tcgi!5{tJte)iT-Cl'>S<, • 
!5:i5^ S 7 - 2 3 8 ©Sffl (C if T-S*fli 2 3 8 

a*^JK^$i^T^^5<, ±iB2o®$-7-2 3 7> 238 
l±<Sittr-A>l7"'J y^' 2 3 5®±Til{Pi|{CEg$iX. 30 
^7-2 3 7tt<lJtet-A;^7*'J "y^? 2 3 5 iiffiSt 

^«Mi:-rs) ffittiEa^nv ffe;?®^7-2 3 

ti^tt-A^r'J 2 3 5®±B^cg^b•tias$^^^ 
«S|x.«-?®P$A5NffeS. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] Endoscope equipment for instrumentation characterized by providing an image pck- 
up means to picturize an analyte image, an interference fringe irradiation means to irradiate 
an interference fringe to the aforementioned analyte, a ranging means to measure the 
distance from the insertion section nose of cam of an endoscope to an analyte, and an 
operation means to calculate the 3-dimensional infornriation on the aforementioned analyte - 
\ based on the ranging information on the aforementioned ranging means. 



[Translation done.] 
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* NOTICES * 

Japan ^Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION ' 

[Detailed Description of the Invention] 

[0001] ' 

[Field of the Invention] this invention relates to the endoscope equipment for instrumentation 
equipped with a ranging means to measure the distance from the nose of cam of an 
endoscope to an analyte. 
[0002] 

[Description of the Prior Art] By inserting, the insertion section of ** length into a coelome in 
recent years, a coelome viscus machine etc. is observed or the endoscope to which various 
treatment treatment is made using the treatment implement inserted in in the treatment 
implement channel if needed is used widely. Moreover, also in the industrial field, the ; 
industrial-use endoscope is widely used for observation of the crack of the interior, such as a 
boiler, a turbine, an engine, and a chemical processing plant, the cauterization, etc.. and the 
check. 

[0003] A means to emit the beam light for length, measurement to JP,59-69721,A at an 
endoscope point is shown. Moreover, the ranging means by one laser beam is shown in JP,62- 
73223,A. the thing using the diffraction pattern of a laser beam boiled and twisted in a 
diffraction grid as an instrumentation endoscope which measures the irregularity on the front 
face in the living body of internal organs etc. to JP.64-49542,A is shown 
[0004] This diffraction pattern is projected on a device-under-test front face with a 
projection lens, and when this projection image is .observed with image pck-up elements, such 
as a solid state image pickup device, from the position with parallax, according to the shape of 
a surface toothing, a line or a dotHike pattern deforms and it appears. Therefore, the shape of 
a toothing on the front face of a body is measurable by calculating the amount of 
displacement of the lightness from a criteria position about each bright section of the line-like 
pattern on a device-under-te.st front face based on the picture signal of an image pck-up 
element. Moreover, there is the technique of projecting an interference fringe on a body front 
face, scanning the aforementioned interference fringe, and raising the accuracy of 
measurement as a well-known fact 
[0005] 

[Problem(s) to be Solved by the Invention] As for JP,64-49542,A, instrumentation precision is 
decided by the pitch of a dot-like pattern. Although a pitch must be made fine for raising 
precision, if a size, a pattern irradiation domain, etc. of a pattern projection optical system are 
taken into consideration, a limitation will be in pitch width efface, and highly precise 
instrumentation cannot be performed. 

[0006] On the other hand, although about 1 / about 50 accuracy of measurement of the 
striped pitch of an interference fringe is obtained in the configuration measurement by the 
interference fringe scanning method, if a module (calibration by the fringe spacing on the 
object distance or a body side or known configuration measurement) is not inputted, the 
absolute value (actual size) of a 3-dimensional configuration cannot be obtained. However, 
generally, by the configuration measurement by the endoscope, since the instrumentation 
inside a machine serves as the main purposes, modules, such as the object distance, cannot 
be known beforehand and neither the input of the object distance nor a calibration can be 
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performed. 

[0007] this invention is made in view of the above-mentioned situation, and does not need a 
complicated calibration, but it aims at offering the endoscope equipment for instrumentation 
which can search for a solid configuration often [ precision ] and quickly. 
[0008] 

[The means and operation] which solve a trouble An image pck-up means to picturize an 
analyte image in this invention, and an interference fringe irradiation means to irradiate an 
interference fringe to an analyte, By providing a ranging means to measure the distance from 
the insertion section nose of cam of an endoscope to an analyte, and an operation means to 
calculate the 3-dimensional information on an analyte based on the ranging information on- 
this ranging means As the 3-dimensional information on an analyte is searched for by the 
operation by the aforementioned- operation means based on the ranging information and 
interference fringe of a ranging means, a complicated calibration is hot needed but a solid 
configuration can be'searched for with a sufficient precision. 
[0009] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained 
concretely. The principle view [ accord / the cross section of an endoscope point and the 
drawing 3 ] of instrumentation / the schematic diagram of 3-dimensional instrumentation / 
according / apply the drawing 1 or the drawing 6 to the 1st example of this invention, and / 
drawing / 1 / drawing 4 / to an interference fringe in explanatory drawing of the whole 
configuration of endoscojDe equipment and^the drawing 2 , the principle view of the ranging 
technique according / drawing 5 / to a laser spot and the drawing 6 show the block diagram 
of a laser light source 

[0010] As shown in drawing 1 , the electronic endoscope 2 for instrumentation in the 
endoscope equipment for instrumentation 1 of the 1st example of this invention, The light 
source for a lighting 3 to which this electronic endoscope 2 is connected, and the camera 
control unit 4 (following CCD), It connects with aforementioned CCU4, and while the 
interference fringe for acquiring the monitor 6 and 3-dimensional information which display 
the picture image from the computer 5 by which an operation etc. carries out a 3-dimensional 
information, and the computer 5 is projected, it has the laser light source 7 which projects the 
luminescent spot for ranging. 

[001 1] It can detach [ connector / light source 7 14/ which was prepared at the nose of cam 
of the universal cable 13 which the above-mentioned electronic endoscope 2 has the 
insertion section 11 of ** length, and the control unit 12 of **** formed successively by the 
back end of this insertion section 11, and extended outside from this control unit 12 ] freely 
to the light source for a lighting 3, and can equip. A signal cable 15 and the optical cable 16 
can extend from this connector 14, and the connectors 17 and 18 prepared in each edge can 
be connected to CCU4 and the laser light source 7, respectively. 

[0012] The hard point 19 is formed at the nose of cam, the insertion section 11 of the above- 
mentioned electronic endoscope 2 adjoins this point 19, the bend 21 which can curve freely is 
formed, and the long elasticity section 22 is further formed in the back end of this bend 21. 
The above-mentioned bend 21 can curve now by operating the curve knob 23 prepared in the 
control unit 1 2. The above-mentioned computer 5 is connected with the keyboard 24, 
[0013] Drawing 2 shows the cross section of the point 19 of the electronic endoscope 2. The 
laser spot projection unit 28 for making the luminescent spot is formed in interference fringe 
lighting within the limits of the image pck-up unit 26 for acquiring the light-guide fiber not to 
illustrate, the lighting lens section, and the picture image for illuminating an inspected object 
in the point 19 of the electronic endoscope 2, the interference fringe projection unit 27 which 
projects an interference fringe on a -body side, and a body side. 

[0014] The aforementioned image pck-up unit 27 has the solid state image pickup device 30 
and the signal cable 31 for changing into an electrical signal the optical image which carried 
out image formation by the objective lens system 29 and the objective lens system 29. 
[0015] The aforementioned interference fringe projection unit 27 is constituted by the 
polarizing plate 34 which takes out 45 degree component of x shaft polarization and y-axis 
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polarization which is the birefringence optical member 33 and good interference wave for 
separating the light of x shaft polarization component and the light of a y-axis polarization 
component from the injection light of the plane-of-polarization store fiber 32 and the plane- 
- of-polarization store fiber 32, and the projection lens 35 which projects the aforementioned 
good interference wave on a body side. 

[0016] In addition, as shown in drawing 2 , as for the birefringence optical member 33, both 
sides are protected with cover glass 36 and 36. Moreover, the nose of cam of the plane-of- 
polarization store fiber 32 fixes to a pipe 38 with a mouthpiece 37, and this pipe 38 is fixed to 
a point 19. 1st ** 39 which forms a bend 21 fixes, it is made the condition of connecting with 
this ** 39 still free I rotation of next ** 39 ], and much **s 39 and 39 — are connected with 
the back end of a point 19 free [ rotation ]. Much **s 39 and 39 — are covered with the 
flexible tube 40. 

[0017] The aforementioned laser spot projection unit 28 has the prism 43 for carrying out the 
outgoing radiation of the convex lens 42 which changes the outgoing-radiation light from the. 
optical fiber 41 and the optical fiber 41 into the predetermined diameter of the flux of light, 
and the aforementioned flux of light at an angle of predetermined. The nose of cam of the 
above-mentioned optical fiber 41 fixes to a pipe 45 through a mouthpiece 44. and this pipe 45 
is fixed to a point 19: ' * . 

[0018] In addition, the image pck-up unit 26 is also fixed to a point 19 through a pipe 46. . 
Drawing 3 shows a mode that the body is measured, with this electronic endoscope 2. An 
interference fringe is projected into the image pck-up domain 49 of the body side 48 from the 
interference fringe projection unit 27. A sign 47 shows the interference fringe irradiation 
domain formed on this body side 48. Moreover, to one in the aforementioned interference 
fringe irradiation domain 47, from the laser spot projection unit 28, a laser spot is irradiated ■ 
and the luminescent spot 50 is built 

[0019] The instrumentation technique is explained on the basis of the principle view showing 
in drawing 4 and the drawing 5 . The configuration measurement by interference fringe 
projection is calculated by the following formulas, for example by the 4 bucket method, 
although various technique is proposed. 

[0020] Intensity-distribution I (x, y, and n) of an interference fringe is I(x, y, and ri) =Io [(x and 
y)1+gammacos{piomega(x and y)+phi2 n}] (1). 

It becomes. Here, it is lo. (x and y) : Intensity-distribution gamma of the light source : Visibility 
omega (x and y) : Distortion phin of body light : It is the initial phase of an interference light 
[0021] Initial-phase phin It changes 90 degrees at a time, phin =npi/2 (n= 0, 1, 2, 3) (2) 
When it carries out it is. I(x and y1) =Io [(x and y )1 +gammacos2piomega (x and y)] (3) 
I(x and y2) =Io [(x and y )1 -gammasin2piomega (x and y)] (4) 
I(x and y3) =Io [(x and y )1 -gammacos2piomega (x and y)] (5) 
I(x and y4) =Io [(x and y )1 +gammasin2piomega (x and y)] (6) 
It is expressed. 

[0022] If expressed with In =1 (x, y, and n) from (3), (4), (5), and (6) formula 2piomega(x and y) 

=arctan[a4-I2)/ai-I3)](7) 

It becomes. 

[0023] Since body omega (x and y) can be interpreted as the phase shift of optical intensity 
distribution, here As shown in drawing 4 , the zero of rectangular coordinates is set to the 
body side as an analyte on the optical axis of the objective lens system 29. The position, i.e., 
an optical axis, x shaft polarization light source pi, and y-axis polarization p2, of the light 
source which projects an interference fringe They are (7) formulas if this interpretation is 
applied, using the angle with the middle point of the light source to make as theta. (2pi/T) 
deltaz tantheta = arctan [14-12/(11-13)] (8) 
It becomes. 

[0024] It is here. r=Uambda/d costheta (9) 

lambda : Wavelength d of laser : x shaft polarization light source pi and y-axis polarization p2 
It is the distance between the light sources. 

[0025] Therefore, height deltaz in a body, deltaz(x and y) =(Ty2pitantheta) - arctan [(14-12 )/ 
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ai-[3)](10) 

It becomes. Distance L from an endoscope nose of cam to a body side is measured here using 
the laser spot projection unit 28. 

[0026] The ranging technique by the laser spot is shown henceforth. As shown in drawing 5 , 
0 and the point projecting [ laser spot ] are set [ the luminescent spot by the laser spot of a 
body side ] to Q for the central point of P and the objective lens system 29. Distance L is 
shown by the following formula when the length of alpha and 0-Q is set to H for the angle at 
which beta, and x' shaft and Q-P make the angle which x' shaft and 0-P make.. 
[0027] 

L=(H*sinalpha*sinbeta)/{sin (beta-alpha)} (1 1 ) 

If the length measurement result by this (11) formula is substituted for (9) formulas, height - 
deltaz on the front face of a body can be calculated from (10) formulas. If it calculates 
similarly about all deltaz within the limits of an interference fringe (x and y), the 3-dimensional 
configuration of body surface will be acquired. 

[0028] Drawing 6 shows the block diagram of a laser light source. Connector 18a for 
interference fringe projection and laser spot this optical connector 18b for projection are 
prepared in the connector 18. It is constituted by the plane-of-polarization store optical fiber 
end face which the aforementioned optical connector 18a for interference fringe projection 
does not illustrate so that the beam of light of semiconductor laser 52a may condense by 
collimate lens 51a. Heat sink 55a is attached in the aforementioned semiconductor laser 52a 
through the support plate 53 and the ******** element 54. 

[0029] Moreover, the thermistor 56 which is a temperature sensing element is attached in the 
aforementioned support plate 53. It connects with the degree control circuit 57 of constant 
temperature, and the temperature control of the aforementioned ******** element 54 and 
the thermistor 56 is carried out so that the aforementioned semiconductor laser 52a may be 
maintained at fixed temperature. 

[0030] Moreover, it connects with the current control circuit 58, and the aforementioned 
semiconductor laser 52a is driven with a predetermined current value. The aforementioned 
current control circuit 58 is set to arbitrary current values by the signal of a computer 5 
through the D/A-converter circuit 59. 

[0031] If semiconductor laser 52a changes a drive current, wavelength will shift it. If the drive 
current of semiconductor laser 52a is changed by aforementioned computer 5, the phase of 
the interference light of the aforementioned interference fringe projection unit 27 can shift, 
and the interference fringe on a body can be moved. 

[0032] It is constituted by the optical fiber end face which optical connector 18b for laser 
spot projection does not illustrate so that the beam of light of semiconductor laser 62b may 
condense by prism 60 and collimate lens 6.1b. Moreover, the aforementioned semiconductor 
laser 62b is attached in heat sink 63b for thermolysis. The constant-current drive of the 
aforementioned semiconductor laser 62b is carrie.d out by the constant-current control > 
circuit 64. 

,[0033] However, as light source for laser spot projection, you may use the sources of 
photogenesis, such as high brightness Light Emitting Diode. Next, the length measurement 
technique by the 1st example is explained below. It sets so that the endoscope point 19 may 
be made to counter the body front face which is a device under test and^measuring range 
may go into interference fringe irradiation within the limits. 

[0034] It asks for the brightness position on the body side by the laser beam from the laser 
spot projection unit 28 through an image pck-up system, and distance L is calculated from 
(11) formulas. Next, a signal is sent to a laser light source 7 by computer 5, and it 
. incorporates to the frame memory to which the phase of an interference fringe is changed 
every [ 4 / pi/], and the picture image of four sheets is not illustrated in CCU4 or the 
computer 5. By. performing the operation using (10) formulas of the picture image of four 
sheets by computer 5, the 3-dimensional configuration on the front face of a body is acquired. 

[0035] Thus, if it did not decompose conventionally by offering the system which can perform 
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ranging and 3-climensional instrumentation simultaneously in endoscope, precise 
instrumentation was impossible, for example, it can measure precisely, without decomposing 
the crack dimension of the turbine blade of. the jet engine which is a curved-surface 
^configuration. Moreover, **** status, such as a water pipe; can also be measured precisely in 
un-destroying. 

[0036] Moreover, you may use the thing of the wavelength which is different in semiconductor 
laser 62b for laser spot projection, and semiconductor laser 52a for interference fringe 
projection. For example, if red laser is used as semiconductor laser for blue laser and 
interference fringe projection as semiconductor laser for laser spot projection, from an image 
processing, it can range by the blue laser spojt.and a red interference fringe can perform 3- 
dimensional instrumentation automatically, 

[0037] Hereafter, with reference to a drawing, the 2nd example of this invention is explained 
concretely. 

[0038] Drawing 7 shows the cross section of an endoscope point. The 2nd example changes 
the ranging technique by the laser beam shown in the 1st example. It has the channel 71 
which carried out opening to the endoscope point at the apical surface 70, and inserts 
[ gage / 72 ] in the orientation of a nose of cam from the aforementioned channel 71. 
[0039] The graduation 73 for ranging is describing on the aforementioned gage 72, and the 
aforementioned graduation 73 is read from B points of a visual field. It may offset beforehand 
and the value of B points may be describing that the aforementioned graduation 73 expresses 
the distance from the endoscope apical surface 70 to a body side. If (9) which sets read value 
to distance L and is shown in 1st example, (10), and (11) formula is used, the 3-dimensional 
configuration on the front face of a body can be searched for. " ^ 

[0040] Since the laser spot projection unit and the light source for ranging become 
unnecessary according to this example, a cheaper system can be offered. In addition, it is 
possible for the ranging technique not to restrict to this example, to project the shadow which 
serves as an index together with lighting light, and to range on the basis of it Next, the 3rd 
example is explained. - . 

[0041] The 3rd example uses one laser light source into a laser light source block. Drawing 8 
shows the block diagram of a laser light source 7. The outgoing-radiation light of 
semiconductor laser 80 branches to optical-path 83a and optical-path 83b by the beam 
splitter 82, after being changed into a parallel ray by the collimate lens 81. The light of 
optical-path 83a is condensed by the condenser lens 84 by the optical connector terminal for 
laser spot projection 85. The light of optical-path 83b is condensed by the condenser lens 87 
through prism 86 by the optical connector terminal foKinterference fringe projection 88. Other 
configurations and operations are the same as that of the 1st example. 
[0042] Heat sink 55a is attached in the aforementioned semiconductor laser 80 through the 
support plate 53 and the ******** element 54. Moreover, the thermistor 56 which is a 
temperature sensing element is attached in the aforementioned support plate 53. The 
temperature control of the aforementioned ******** element 54 and the thermistor 56 is 
carried out so that it may connect with the degree control circuit 57 of constant temperature 
and the aforementioned semiconductor laser 80 may be hnaintained at fixed temperature. 
[0043] Moreover, it connects with the current control circuit 58, and the aforementioned 
semiconductor laser 80 is driven with a predetermined current value. The aforementioned 
current control circuit 58 is set to arbitrary current values by the signal of a computer 5 
through the D/A-converter circuit 59. If semiconductor laser 80 changes a drive current, 
wavelength will shift it 

[0044] If the drive current of semiconductor laser 80 is changed by aforementioned computer 
5, the phase of the interference light of the aforementioned interference fringe projection unit 
can shift, and the interference fringe on a body can be moved. However, even if wavelength 
shifts the laser spot which uses the light of the same semiconductor laser 80, the influence 
does not receive. 

[0045] Moreover, as shown in drawing 9 (a) and (b), the movable mirror 90 may be formed in 
optical-path 89c, and you may make selectable optical-path 89a and optical-path 89b. In this 
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3rd example or its modification, a cheaper system can be offered by having constituted the 
light source of an interference fringe and a laser spot from one semiconductor laser 80. Next, 
the 4th example is explained. 

[0046] The 4th example leads a laser beam to an endoscope point using one optical fiber, 
within an endoscope point divides an optical path into two and uses it as light source of 
interference fringe irradiation optical system and laser spot illuminating system. 
[0047] Drawing 10 shows arrangement of each optical system at the nose of cam of an 
endoscope. Drawing 1 1 shows the A-A cross section of drawing 10 . Drawing 12 shows the 
interior of a laser light source. As shown in drawing 12 , a current control and the outgoing- 
radiation light of the semiconductor laser 92 by which the temperature control was carried 
out are condensed through a collimate lens 93 and the condenser lens 94 to the fiber-optic- 
connector terminal 95. The light which carried out incidence from the aforementioned fiber- 
optic-connector terminal 95 is transmitted to an endoscope point through an optical fiber 96, 
as shown in drawing 1 1 . 2 ****s of optical paths are carried out by the back beam splitter 98 
from which the laser beam transmittied to the endoscope point was changed into the parallel 
ray by the collimate lens 97. 

[0048] The laser beam which went the aforementioned beam splitter 98 straight on goes into 
the interference fringe irradiation optical system 101 through optical-axis 99a, and an 
interference fringe is projected on a body front face through the birefringence optical member 
33, the polarizing plate 34, the projection lens 35, etc. The laser beam which branched by the 
aforementioned beam splitter 98 changes the orientation of 90 degree, goes into the laser 
spot irradiation optical system 102 through an optical path, and is changed into the shaft 
orientations of an endoscope by prism 103, and after making it the diameter beam 106 of thin 
to which the. beam diameter was extracted by the convex lens 104 and the concave lens 105, 
the outgoing radiation of it is carried out at an angle of predetermined by prism 107. 
[0049] In drawing 1 1 , the nose of cam of a fiber 96 where plane of polarization is saved fixes 
to a pipe 109 with a mouthpiece 108. Moreover, the laser spot irradiation optical system 102, 
such as prism 103, fixes to the pipe 110. In drawing 10 , the lighting optical system 112,112 is 
formed in the both sides of the objective lens system 111. Other configurations are the same 
as that of the 3rd example. 

[0050] thus, the outgoing-radiation light. from one optical fiber 96 — **** for interference 
fringe irradiation and laser spot irradiation — since the amount of the expensive optical fiber 
96 used is halved by things, the low cost endoscope for instrumentation can be offered 
[0051] Next, the 5th example of this invention is explained concretely. The timing-chart view 
in which applying the drawing 13 or the drawing 18 to the 5th example of this invention, and 
the block diagram of a laser light source and the drawing 1 6 showing the block diagram of a - 
computer, and, as for the cross section of an endoscope point and the drawing 1 5 , showing 
the driver voltage (DC-AMP output voltage) of a piezo-electric element and the timing of a 
frieze of each frame memory for explanatory drawing of the whole configuration of endoscope 
equipment and the drawing 14 , as for drawing 17 , and the drawing 18 are explanatory 
drawings showing change of 

[0052] As shown in drawing 13 , the endoscope equipment for instrumentation 201 of the 5th 
example of this invention is equipped with the monitor 206 and the laser light source 207 
which display the picture image from the light source for a lighting 203 and CCU204 to which 
the electronic endoscope 202 and this electronic endoscope 202 for instrumentation are 
connected, the computer 205 connected to aforementioned CCU204, and the computer 205. 
[0053] It can detach [ connector / light source / 214 / which was prepared at the nose of 
cam of the universal cable 213 which the above-mentioned electronic endoscope 202 has the 
insertion section 21 1 of ** length, and the control unit 212 of **** formed successively by 
the back end of this insertion section 21 1, and extended outside from this control unit 212 ] 
freely to the light source for a lighting 203, and can equip. A signal cable 215 and the optical ^ 
cable 216 can extend from this connector 214, and the connectors 217 and 218 prepared in 
each edge can be connected to CCU204 and the laser light source 207, respectively. 
[0054] The hard point 219 is formed at the nose of cam, the insertion section 211 of the 
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above-mentioned electronic endoscope 202 adjoins this point 219, the bend 221 which can 
curve freely is formed, and the long elasticity section 222 is further formed in the back end of 
this bend 221. The above-mentioned bend 221 can curve now by operating the curve knob 
223 prepared in the control unit 212. The above-mentioned computer 205 is connected with 
the keyboard 224. 

[0055] Drawing 14 shows the cross section of the point 219 of the electronic endoscope 202. 
The laser spot projection unit 228 for making the luminescent spot is formed in interference 
fringe lighting within the limits of the image pck-up unit 226 for acquiring the light-guide fiber 
not to illustrate, the lighting lens section, and the picture image for illuminating an inspected 
object in the point 219 of the electronic endoscope 202, the interference fringe projection unit 
227 which projects an interference fringe on a body side, and a body side. The above- 
mentioned image pck-up unit 226 has the solid state image pickup device 230 and the signal 
cable 231 for changing into an electrical signal the optical image which carried out image 
formation by the objective lens system 229 and the objective lens system 229. 
[0056] The collimate lens 234 with which the above-mentioned interference fringe projection 
unit 227 makes parallel light injection light of this single mode fiber 232 to which the nose of 
cam was fixed with the single mode fiber 232 and the mouthpiece 233, The polarization beam 
splitter 235 separated and outputted to the light of two polarization components which 
intersect perpendicularly mutually from this parallel light, The projection lens 236 which 
projects the light which passed through this polarization beam splitter 235, It has the piezo- 
electric element 239 for making the variation rate of the mirrors 237 and 238 for giving the 
optical path difference for the light of aforementioned one polarization component to the light, 
of the polarization component of another side, and one mirror 237 carry . out in the orientation 
perpendicular [ 237th page of this mirror ]. 

[0057] The piezo-electric element 239 attached in reflector 237a formed by the vacuum 
evaporationo formed in the rear face of the above-mentioned projection lens 236, the mirror 

238, and the mirror 237 is attached in the point 219 through the electrode holder 241. In 
addition, reflector 238a is formed also in the rear face of a mirror 238 by vacuum evaporationo 
etc. The two above-mentioned mirrors 237 and 238 are arranged at the vertical both sides of 
a polarization beam splitter 235, a mirror 237 is distance(for example, referred to as M )- 
separated from a polarization beam splitter 235, and is arranged, and the mirror 238 of - 
another side is arranged in contact with the top of a polarization beam splitter 235, for 
example, the thickness is N. 

[0058] An electrode is attached in both sides of the above-mentioned piezo-electric element 

239, to each electrode, it connects with the nose of cam of lead wire 242, a piezo-electric 
element 239 is driven from the drive circuit not to illustrate, and the variation rate of the 
position of a mirror 237 is carried out in the vertical orientation. 

[0059] The optical component which the parallel light which passed through the above- 
mentioned collimate lens 234 penetrates a polarization beam splitter 235, and progresses 
along with optical-path A, It is reflected by the polarization beam splitter 235, and is reflected 
by the 1st mirror 237. Penetrate a polarization beam splitter 235 and it is reflected by the 2nd 
mirror 238. The light which progresses along with optical-path B to the light which is divided 
into the optical component which is furthermore reflected by the polarization beam splitter 
235, and progresses like optical-path B, and progresses along with optical-path A If thickness 
(length) of the vertical orientation of a polarization beam splitter 235 is set to L After giving 
optical-path-length (optical path difference) D only with 2 [ large ] (rL+sM+N) (r and s are the 
refractive index of a polarization beam splitter 235 and the mirror 238), it is projected on a 
photographic subject (body side) side through both the projection lenses 236. 
[0060] And an interference fringe which was shown in drawin g 3 according to optical-path- 
difference D will be formed in a photographic subject side, the above-mentioned piezo- 
electric element 239 is driven further, and the variation rate only of the minute optical-path- 
difference delta D is carried out from this optical-path-difference D by making the variation 
rate of the position of a mirror 237 carry out in the vertical orientation. An interference fringe 
shifts and it enables it to search for the 3-dimensional configuration of a body side by the 4 
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bucket method by carrying out the variation rate only of this minute, optical-path-difference 
delta D. 

. [0061] The above-mentioned laser spot projection unit 228 has the prism 246 for carrying out 
the outgoing radiation of the convex lens 245 which changes the outgoing-radiation light from 
the optical fiber 244 and the optical fiber 244 into the predetermined diameter of. the flux of 
light, and the aforementioned flux of light at an angle of predetermined. The nose of cam of 
the above-mentioned optical fiber 244 fixes to a pipe 248 through a mouthpiece 247. and this 
pipe 248 is-fixed to a point 219. 

[0062] Drawing 1 5 shows the block diagram of a laser light source 207. The outgoing-radiation 
light of semiconductor laser 80 branches to optical-path 83a and optical-path 83b by the ' 
beam splitter 82, after being changed into a parallel ray by the collimate lens 81. The light of 
optical-path 83a is condensed by the condenser lens 84 by the optical connector terminal for 
laser spot projection 85. Moreover, semiconductor laser 80 is driven by the constant-current 
control circuit 258. This constant-current control circuit 258 is controlled by the computer 
205 through the D/A-converter circuit 59, and maintains an interference fringe at the suitable 
quantity of light. Other configurations are the same as that of the laser light source 7 of the 
3rd example shown in drawing 8 . 

[0063] On the other hand, the internal configuration, of the above-mentioned computer 205 is . 
shown in di^awing 1 6 . The picture signal from above-mentioned CCU204 is inputted into the 
frame memories A, B, C, and D which constitute the frame memory section 251, and can be 
frozen to arbitrary timing with the signal from CPU of (the CPU& memory 252). Moreover, the 
variation rate of the piezo-electric element 239 included in the interference fringe projection 
unit 227 of the endoscope point 219 is controlled by the voltage by CPU through D/A 
converter 253 and DC-AMP254. 

[0064] That is, by controlling the variation rate of a piezo-electric element 239 from a 
computer 205, optical-path-difference D to minute optical-path-difference deltaD of the 
above-mentioned optical-path A and optical-path B is changed, and the phase of an 
interference fringe can be set up arbitrarily. And the result of an operation by CPU is 
displayed on a monitor 206 through the graphic board 255. 

[0065] The driver voltage to the above-mentioned piezo-electric element 239 and the timing 
of a frieze of frame memories A; B, C, and D are shown in drawing 17 . The output voltage of 
DC-AMP254 impressed to a piezo-electric element 239 as shown in this drawing 17 is Phase, 
as it is shown in drawing 18 so that it may be made to change stair-like and the phase 
(Phase) of the interference fringe projected on a body side may change every 90 degrees that 
is,. A, B, C, and D determine that the output voltage of DC-AMP254 will change every 90 
degrees. 

[0066] Moreover, it is made to generate the frieze signal which memorizes a frieze picture 
image to frame memories A, B, C, and D, respectively as shown in drawing 16 where the 
Gentlemen phase of the interference fringe projected on a body side is stabilized. Thus, the 
driver voltage to a piezo-electric element 239 is changed in the shape of a phase, the phase 
of the interferenbe fringe on a body side is changed every 90 degrees,.the picture image for 
every Gentlemen phase is incorporated to the four sheet frame memories A, B, C, and D, and 
a solid configuration is searched for by performing data processing by CPU. This operation 
technique is the same as that of the 1st example. In addition, you may use actuators, such as 
SMA, instead of the piezo-electric element 239 of this example. 
' [0067] 

[Effect of the Invention] An interference fringe irradiation means and a spot beam-of-light 
irradiation means are prepared in an endoscope point, while an interference fringe is projected 
on a body side, a spot beam of light can be irradiated, at least one luminescent spot can be 
made to interference fringe irradiation within the limits, the distance from an endoscope nose 
of cam to [ from the position of the aforementioned luminescent spot ] a body side can be 
found, and the absolute value of a 3-dimensional configuration can be calculated by using the 
aforementioned distance in the operation of the 3-dimensional measurement by interference 
fringe projection. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Field . • . 

[Field of the Invention] this invention relates to the endoscope equipment for instrumentation 
equipped with a ranging means to measure the distance from the nose of cam of an 
endoscope to an analyte. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. ^ 



Technique 

^ [Description of the Prior Art] By inserting the insertion section of ** length into a coelome in 
recent years, a coelome viscus machine etc. is observed or the endoscope to which various 
treatment treatment is made using the treatment implement inserted in in the treatment 
implement channehif needed is used widely. Moreover, also in the industrial field, the 
industrial-use endoscope is widely used for observation of the crack of the interior, such as a 
boiler, a turbine, an engine, and a chemical processing plant, the cauterization, etc., and the 
check. 

[0003] A means to emit the beam light for length measurement to JP,59-69721,A at an 
endoscope point is shown. Moreover, the ranging means by one laser beam is shown in JP,62- 
73223,A. the thing using the diffraction pattern of a laser beam boiled and twisted in a 
diffraction grid as an instrumentation endoscope which measures the irregularity on the front 
face in the living body of internal organs etc. to JP,64-49542,A is shown 
[0004] This diffraction pattern is projected on a device-under-lest front face with a 
projection lens, and when this projection image is observed with image pck-up elements, such 
as a solid state image pickup device, from the position with parallax, according to the shape of 
a surface toothing, a line or a dot-like pattern deforms and it appears. Therefore, the shape of 
a toothing on the front face of a body is measurable by calculating the amount of 
displacement of the lightness from a criteria position about each bright section of the lineHike 
pattern on a device-under-test front face based on the picture signal of an image pck-up 
element. Moreover, there is the technique of projecting an interference fringe on a body front 
face, scanning the aforementioned interference fringe, and raising the accuracy of 
measurement as a well-known fact. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any ' . 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



Effect 

[Effect of the Invention] An interference fringe irradiation means and a spot beam-of^light 
irradiation means are prepared in an endoscope point, while an interference fringe is projected 
on a body side, a spot beam of light can be irradiated, at least one luminescent spot can be 
made to interference fringe irradiation within the limits, the distance from an endoscope nose 
of cam to [ from the position of the aforementioned luminescent spot ] a body side can be 
found, and the absolute value of a 3~dimensional configuration can be calculated by using the 
aforementioned distance in the operation of the 3-dimensional measurement by interference 
fringe projection. . ^ 
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TECHNICAL PROBLEM . . 

[Problem(s) to be Solved by the Invention] As for JP,64-49542,A. instrumentation precision is 
decided by the pitch of a dot-like pattern. Although a pitch must be made fine for raising 
precision, if a size, a pattern irradiation domain, etc. of a pattern projection optical system are 
taken into consideration, a limitation will be in pitch width of face, and highly precise 
instrumentation cannot be performed. ' 

[0006] On the other hand, although about 1 / about 50 accuracy of measurement of the 
striped pitch of an interference fringe is obtained in the configuration measurement by the 
interference fringe scanning method, if a module (calibration by the fringe spacing on the 
object distance or a body side or known configuration measurement) is not inputted, the 
absolute value (actual size) of a 3-dimensional configuration cannot be obtained. However, 
generally, by the configuration measurement by the endoscope, since the instrumentation 
inside a machine serves as the main purposes, modules, such as the object distance, cannot 
be known beforehand and neither the input of the object distance nor a calibration can be 
performed. 

[0007] this invention is made in view of the above-mentioned situation, and does not need a 
complicated calibration, but it aims at offering the endoscope equipment for instrumentation 
which can search for a solid configuration often [ precision ] and quickly. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran^web.cgi_ejje 



2001/12/11 




1/1 ^—^J 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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2.**** shows the word which can not be translated. 
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OPERATION ■ 

[The nrieans and operation] which solve a trouble An image pck-up means to picturize an 
analyte image in this invention, and an interference fringe irradiation means to irradiate an 
interference fringe to an analyte, By providing a ranging means to measure the distance from 
the insertion section nose of cam of an endoscope to an analyte, and an operation means to 
calculate the 3-dimensional information on an analyte based on the ranging information on 
this ranging means As the 3-dimensional information on an analyte is searched for by the 
operation by the aforementioned operation .means based on the ranging information and 
interference fringe of a ranging means, a complicated calibration is not needed but a solid 
configuration can be searched for with a sufficient precision. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1:This document has been translated by computer So the translation may not reflect the 
original precisely. 

2.**** shows the word which can hot be translated/ 
3.1n the drawings, any words are not translated. 



[Example] Hereafter, with reference to a drawing, the example of this invention is explained 
concretely. The principle view [ accord / the cross section of an endoscope point and the 
drawing 3 ] of instrumentation / the schematic diagram of 3-dimensional instrumentation / 
according / apply the drawing 1 or the drawing 6 to the. 1st example of this invention, and / 
drawing / 1 / drawing 4 / to an interference fringe in explanatory drawing of the whole 
configuration of endoscope equipment and the drawing 2 , the principle view of the ranging 
technique according / drawing 5 / to a laser spot, and the drawing 6 show the block diagram 
of a laser light source 

[0010] As shown in drawing 1 ., the electronic endoscope 2 for instrumentation in the 
endoscope equipment for instrumentation 1 of the 1st example of this invention, The light 
source for a lighting 3 to which this electronic endoscope 2 is connected, and the camera 
control unit 4 (following CCU), It connects with aforementioned CCU4, and while the 
interference fringe for acquiring the monitor 6 and 3-dimensional information which display 
the picture image from the computer 5 by which an operation etc. carries out a 3-dimensional 
information, and the computer 5 is projected, it has the laser light source 7 which projects the 
luminescent spot for ranging. 

[001 1] It can detach [ connector / light source 7 14/ which was prepared at the nose of cam 
of the universal cable 13 which the above-mentioned electronic endoscope 2 has the 
insertion section 11 of ** length, and the control unit 12 of **** formed successively by the 
back end of this insertion section 11, and extended outside from this control unit 12 ] freely 
to the light source for a lighting 3, and can equip. A signal cable 15 and the optical "cable 16 
can extend from this connector 14, and the connectors 17 and 18 prepared in each edge can 
be connected to CCU4 and the laser light source 7, respectively. 

[0012] The hard point 19 is formed at the nose of cam, the insertion section 1 1 of the above- 
mentioned electronic endoscope 2 adjoins this point 19, the bend 21 which can curve freely is 
formed, and the long elasticity section 22 is further formed in the back end of this bend 21. 
The above-mentioned bend 21 can curve now by operating the curve knob 23 prepared in the 
control unit 12. The above-mentioned computer 5 is connected with the keyboard 24. 
[0013] Drawing 2 shows the cross section of the point 1 9 of the electronic endoscope 2. The 
laser spot projection unit 28 for making the luminescent spot is formed in interference fringe 
lighting within the limits of the image pck-up unit 26 for acquiring the light-guide fiber not to 
illustrate, the lighting lens section, and the picture image for illuminating an inspected object 
in the point 19 of the electronic endoscope 2, the interference fringe projection unit 27 which 
projects an interference fringe on a body side, and a body side. 

[0014] The aforementioned image pck-up unit 27 has the solid state image pickup device 30 
■and the signal cable 31 for changing into an electrical signal the optical image which carried 
out image formation by the objective lens system 29 and the objective lens system 29. 
[0015] The aforementioned interference fringe projection unit 27 is constituted by the 
polarizing plate 34 which takes out 45 degree component of x shaft polarization and y-axis 
polarization which is the birefringence optical member 33 and good interference wave for 
separating the light of x shaft polarization component, and the light of a y-axis polarization 
component from the injection light of the plane-of-polarization store fiber 32 and the plane- 
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of^polarization store fiber 32, and the projection lens 35 which projects the aforementioned 
good interference wave on a body side. 

[0016] In addition, as shown in drawing 2 , as for the birefringence optical member 33, both 
. sides are protected with cover glass 36 and 36. Moreover, the nose of cam of the plane-of^ 
polarization store fiber 32 fixes to a pipe 38 with a mouthpiece 37, and this pipe 38 is fixed to 
a point 19. 1st ** 39 which forms a bend 21 fixes, it is made the condition of connecting with 
this ** 39 still free [ rotation of next ** 39 ]. and much **s 39 and 39 — are connected with 
the back end of a point 19 free [ rotation ]. Much **s 39 and 39 — are covered with the 
flexible tube '40. 

[001 7] The aforementioned laser spot projection unit 28 has the prism 43 for carrying out the 
outgoing radiation of the'' convex lens 42 which changes the outgoing-radiation light from the 
optical fiber 41 and the optical fiber 41 into the predetermined diameter of the flux of light, 
and the aforementioned flux of light at an angle of predetermined. The nose of cam of the 
above-mentioned optical fiber 41 fixes to a pipe 45 through a mouthpiece 44, and this pipe 45 
is fixed to a point 19. 

[0018] In addition, the image pck-up unit 26 is also fixed to a point 19 through a pipe 46. 
Drawing 3 shows a mode that the body is measured, vyith this electronic endoscope 2. An 
interference fringe is projected into the image pck-up domain 49 of the body side 48 from the 
interference fringe projection unit 27. A sign 47 shows the interference fringe irradiation 
domain formed on this body side 48. Moreover, to one in the aforementioned interference 
fringe irradiation domain 47, from the laser spot projection unit 28, a laser spot is irradiated 
and the luminescent spot 50 is built. 

[0019] The instrumentation technique is explained on the basis of the principle view showing 
in drawing 4 and the drawing 5 . The configuration measurement by interference fringe 
projection is calculated by the following formulas, for example by the 4 bucket method, 
although various technique is proposed. 

[0020] Intensity-distribution I (x, y, and n) of an interference fringe is I(x, y, and n) =Io [(x and 
y)1+gammacos{piomega(x arid y)+phi2 n}] (1). 

It becomes. Here, it is lo. (x and y) : Intensity-distribution gamma of the light source : Visibility 
omega (x and y) : Distortion phin of body light : It is the initial phase of an interference light. 
[0021] Initial-phase phin It changes 90 degrees at a time, phin =npi/2 (n= 0, 1, 2, 3) (2) 
When it carries out, it is. I(x and y1) =Io [(x and y )1 +gammacos2piomega (x and y)] (3) " 
I(x and y2) =Io [(x and y )1 -gammasin2piomega (x and y)] (4) 
I(x and y3) =Io [(x and y )1 -gammacos2piomega (x and y)] (5) 
I(x and y4) =Io [(x and y )1 +gammasin2piomega (x and y)] (6) • 
It is expressed. 

[0022] If expressed with In =1 (x, y, and n) from (3), (4), (5), and (6) formula 2piomega(x and y) 

=arctan[(I4-I2)/(I1-I3)](7) 

It becomes. 

[0023] Since body omega (x and y) can be interpreted as the phase shift of optical intensity 
distribution, here As shown in drawing 4 , the zero of rectangular coordinates is set to the 
body side as an analyte on the optical axis of the objective lens system 29. The position, i.e., 
an-optical axis, x shaft polarization light source pi, and y-axis polarization p2, of the light 
source which projects an interference fringe They are (7) formulas if this interpretation is 
applied, using the angle with the middle point of the light source to make as theta. (2pi/T) 
deltaz tantheta = arctan [14-12/(11-13)] (8) 
It becomes. 

[0024] It is here. T ~Llambda/d costheta (9) 

lambda : Wavelength d of laser : x shaft polarization light source pi and y-axis polarization p2 
It is the distance between the light sources. 

[0025] Therefore, height deltaz in a body, deltaz(x and y) =(TV2pitantheta) - arctan [(14-12 )/ 
(11-13)] (10) 

It becomes. Distance L from an endoscope nose of cam to a body side is measured here using 
the laser spot projection unit 28. 
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[0026] The ranging technique by the laser spot is shown henceforth. As shown in drawing 5 , 
0 and the point projecting [ laser spot ] are set [ the luminescent spot by the laser spot of a 
body side ] to Q for,the central point of P and the objective lens system 29. Distance L is 
shown by the following formula when the length of alpha and 0-Q is set to H for the angle at 
which beta, and x' shaft and Q-P make the angle which x' shaft and 0-P make. 
[0027] 

L=(H*sinalpha*sinbeta)/{sin (beta-alpha)} (11) 

If the length measurement result by this (11) formula is substituted for (9) formulas, height 
deltaz on the front face of a body can be calculated from (10) formulas. If it calculates 
similarly about all deltaz within the limits of an interference fringe (x and y), the 3-dimensional 
configuration of body surface will be acquired. 

[0028] Drawing 6 shows the block diagram of a laser light source. Connector 18a for 
interference fringe projection and laser spot this optical connector 18b for projection are 
prepared in the connector 18. It is constituted by the plane-of-polarization store optical fiber 
end face which the aforementioned optical connector 18a for interference fringe projection 
does not illustrate so that the beam of light of semiconductor laser 52a may condense by 
collimate lens 51a. Heat sink 55a is attached in the aforementioned .semiconductor laser 52a 
through the support plate 53 and the ******** element 54. 

[0029] Moreover, the thermistor 56 which is a temperature sensing element is attached in the 
aforementioned support plate 53. It connects with the degree control circuit 57 of constant 
temperature, and the temperature control of the aforementioned ******** element 54 and 
the thermistor 56 is carried out so that the aforementioned semiconductor laser 52a may be 
maintained at fixed temperature. 

[0030] Moreover, it connects with the current control circuit 58, and the aforementioned 
semiconductor laser 52a is driven with a predetermined current value. The aforementioned 
current control circuit 58 is set to arbitrary current values by the signal of a computer 5 
through the D/A-converter circuit 59. . * 

[0031] If semiconductor laser 52a changes a drive current, wavelength will shift it. If the drive 
current of semiconductor laser 52a is changed by aforementioned computer 5, the phase of 
the interference light of the aforementioned interference fringe projection unit 27 can shift, 
and the interference fringe on a body can be moved. 

[0032] It is constituted by the optical fiber end face which optical connector 18b for laser 
spot projection does not illustrate so that the beam of light of semiconductor laser 62b may 
condense by prism 60 and collimate lens 61b. Moreover, the aforementioned semiconductor 
laser 62b is attached in heat sink 63b for thermolysis. The constant-current drive of the 
aforementioned semiconductor laser 62b is carried out by the constant-current control 
circuit 64. . 

[0033] However, as light source for laser spot projection, you may use the sources of 
photogenesis, such as high brightness Light Emitting Diode. Next, the length measurement 
technique by the 1st example is explained below.. It sets so that the endoscope point 19 may 
be made to counter the body front face which is a device under test and measuring range 
may go into interference fringe irradiation within the limits. 

[0034] It asks for the brightness position on the body side by the laser beam from the laser 
spot projection unit 28 through an image pck-up system, and distance L is calculated from 
(11) formulas. Next, a signal is sent to a laser light source 7 by computer 5, and it 
incorporates to the frame memory to which the phase of an interference fringe is changed 
every [ 4 / pi/], and the picture image of four sheets is not illustrated in CCU4 or the 
computer 5. By performing the operation using (10) formulas of the picture image of four 
sheets by computer 5, the 3-dimensional configuration on the front face of a body is acquired. 

[0035] Thus, if it did not decompose conventionally by offering the system which can perform 
ranging and 3-dimensional instrumentation simultaneously in endoscope, precise 
instrumentation was impossible, for example, it can measure precisely, without decomposing 
the crack dimension of the turbine blade of the jet engine which is a curved-surface 
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configuration. Moreover, **** status, such as a water pipe, can also be measured precisely in 
un-destroying. 

[0036] Moreover, you may use the thing of the wavelength which is different in semiconductor 
. laser 62b for laser spot projection, and semiconductor laser 52a for interference fringe 
projection. For example, if red laser is used as semiconductor laser for blue laser and 
interference fringe projection as semiconductor laser for laser spot projection, from an image 
processing, it can range by the blue laser spot and a red interference fringe can perform 3- 
dimensional instrumentation automatically. 

[0037] Hereafter, with reference to a drawing, the 2nd example of this invention is explained 
concretely. 

[0038] Drawing 7 shows the cross section of an endoscope point. The 2nd example changes 
the ranging technique by the laser beam shown in the 1st example. It has the channel 71 
which carried out opening to the endoscope point at the apical surface 70, and inserts 
[ gage / 72 ] in the orientation of a nose of cam from the' aforementioned channel 71. 
[0039] The graduation 73 for ranging is describing on the aforementioned gage 72, and the 
aforementioned graduation 73 is read from B points of a visual field. It may offset beforehand 
and the value of B points may be describing that the aforementioned graduation 73 expresses 
the distance from the endoscope apical surface 70 to a body side. If (9) which sets read value 
to distance L and is shown in 1st example, (10), and (11) formula is used, the 3-dimensional 
configuration on the front face of a body can be searched for. 
[0040] Since the laser spot projection unit and the light source for ranging become 
unnecessary according to this example, a cheaper system can be offered. In addition, it is 
possible for the ranging technique not to restrict to this example, to project the shadow which 
serves as an index together with lighting light, and to range on the basis of it. Next, the 3rd 
example is explained. 

[0041] The 3rd example uses one laser light source into a laser light source block Drawing 8 
shows the block diagram of a laser light source 7. The outgoing-radiation light of 
semiconductor laser 80 branches to optical-path 83a and optical-path 83b by the beam 
splitter 82, after being changed into a parallel ray by the collimate lens 81. The light of 
optical-path 83a is condensed by the condenser lens 84 by the optical connector terminal for 
laser spot projection 85. The light of optical-path 83b is condensed by the condenser lens 87 
through prism 86 by the optical connector terminal for interference fringe projection 88. Other 
configurations and operations are the same as that of the 1 st example. 
[0042] Heat sink 55a is attached in the aforementioned semiconductor laser 80 through the 
support plate 53 and the ******** element 54. Moreover, the thermistor 56 which is a 
temperature sensing element is attached in the aforementioned support plate 53. The 
temperature control of the aforementioned ******** element 54 and the thermistor 56 is 
carried out so that it may connect with the degree control circuit 57 of constant temperature 
and the aforementioned semiconductor laser 80 may be maintained at fixed temperature. • 
[0043] Moreover, it connects with the current control circuit 58, and the aforementioned 
semiconductor laser 80 is driven with a predetermined current value. The aforementioned 
current control circuit 58 is set to arbitrary current values by the signal of a computer 5 
through the D/A-converter circuit 59. If semiconductor laser 80 changes a drive current, 
wavelength will shift it. 

[0044] If the drive current of semiconductor laser 80 is changed by aforementioned computer 
5, the phase of the interference light of the aforementioned interference fringe projection unit 
can shift, and the interference fringe on a body can be moved. However, even if wavelength 
shifts the laser spot which uses the light of the same semiconductor laser 80, the influence 
does not receive. 

[0045] Moreover, as shown in drawing 9 (a) and (b), the movable mirror 90 may be formed in 
opticai-path 89c, and you may make selectable optical-path 89a and optical-path 89b. In this 
3rd example or its modification, a cheaper system can be offered by having constituted the 
light source of an interference fringe and a laser spot from one semiconductor laser 80. Next, 
the 4th example is explained. 
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[0046] The 4th example leads a laser beam to an endoscope point using one optical fiber, 
within an endoscope point, divides an optical path into two and uses it as light source of 
interference fringe irradiation optical system and laser spot illuminating system. 
[0047] Drawing 10 shows arrangement of each optical system at the nose of cam of an . 
endoscope. Drawing 1 1 shows the A-A cross section of drawing 10 . Drawing 1 2 shows the 
interior of a laser light source. As shown in drawing 1 2 , a current control and the outgoing- 
radiation light of the semiconductor laser 92 by which the temperature control was carried 
out are condensed through a collimate lens 93 and the condenser lens 94 to the fiber-optic- 
connector terminal 95. The light which carried out incidence from the aforementioned fiber- 
optic-connector terminal 95 is transmitted to an endoscope point through an optical fiber 96. 
as shown in drawing 1 1 . 2 ****s of optical paths are carried out by the back beam splitter 98 
from which the laser beam transmitted to the endoscope point was changed into the parallel 
ray by the collimate lens 97. 

[0048] The laser beam which went the aforementioned beam splitter 98 straight on goes into 
the interference fringe irradiation optical system 101 through optical-axis 99a, and an 
interference fringe is projected on a body front face through the birefringence optical member 
33. the polarizing plate 34, the projection lens 35, etc. The laser beam which branched by the 
aforementioned beam splitter 98 changes the orientation of 90 degree, goes into the laser 
spot irradiation optical system 102 through an optical path, and is changed into the shaft 
orientations of an endoscope by prism 103, and after making it the diameter beam 106 of thin 
to which the beam diameter was extracted by the convex lens 104 and the concave lens 105, 
the outgoing radiation of it is carried out at an angle of predetermined by prism 107. 
[0049] In drawing 11 . the nose of cam of a fiber 96 where plane of polarization is saved fixes 
to a pipe 109 with a mouthpiece 108. Moreover, the laser spot irradiation optical system 102, 
such as prism 103, fixes to the pipe 110. In drawing 10 , the lighting optical system 112,112 is 
formed in the both sides of the objective lens system 111. Other configurations are the same 
as that of the 3rd example. 

[0050] thus, the outgoingrradiation light from one optical fiber 96 ~ **** for interference 
fringe irradiation and laser spot irradiation — since the amount of the expensive optical fiber 
96 used is halved by things, the low cost endoscope for instrumentation can be offered 
[0051] Next, the 5th example of this invention is explained concretely. The timing-chart view 
in which applying the drawing 13 or the drawing 18 to the 5th example of this invention, and 
the block diagram of a laser light source and the drawing 16 showing the block diagram of a 
computer, and, as for the cross section of an endoscope point and the drawing 1 5 , showing 
the driver voltage (DC-AMP output voltage) of a piezo-electric element and the timing of a 
frieze of each frame memory for explanatory drawing of the whole configuration of endoscope 
equipment and the drawing 14 , as for drawing 17 , and the drawing 18 are explanatory 
'drawings showing change of 

[0052] As shown in drawing 13 , the endoscope equipment for instrumentation 201 of the 5th 
example of this invention is equipped with the monitor 206 and the laser light source 207 
which display the picture image from the light source for a lighting 203 and CCU204 to which 
the electronic endoscope 202 and this electronic endoscope 202 for instrumentation are 
connected, the computer 205 connected to'aforementioned CCU204, and the cpmputer 205. 
[0053] It can detach [ connector / light source / 214 / which was prepared at the nose of 
cam of the universal cable 213 which the above-mentioned electronic endoscope 202 has the 
insertion section 21 1 of ** length, and the control unit 212 of formed successively by 
the back end of this insertion section 211, and extended outside from this control unit 212 ] 
freely to the light source for a lighting 203, and can equip. A signal cable 215 and the optical 
cable 216 can extend from this connector 214, and the connectors 217 and 218 prepared in 
each edge can be connected to CCU204 and the laser light source 207, respectively. 
[0054] The hard point 219 is formed at the nose of cam, the insertion section 21 1 of the 
above-mentioned electronic endoscope 202 adjoins this point 219, the bend 221 which can 
curve freely is formed, and the long elasticity section 222 is further formed in the back end of 
this bend' 221. The above-mentioned bend 221 can curve now by operating the curve knob 
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223. prepared in the control unit 212. The above-mentioned computer 205 is connected with 
the keyboard 224. ^ 

[0055] Drawing 14 shows the cross section of the point 219 of the electronic endoscope 202. 
The laser spot projection unit 228 for making the luminescent spot is formed in interference 
fringe lighting within the limits of the image pck-up unit 226 for acquiring the light-guide fiber 
not to illustrate, the lighting lens section, and the picture image for illuminating an inspected 
object in the point 219 of the electronic endoscope 202, the interference fringe projection unit 
227 which projects an interference fringe on a body side, and a body side. The above- 
mentioned image pck-up unit 226 has the solid state image pickup device 230 and the signal 
cable 231 for changing into an electrical signal the optical image which carried out image 
formation by the objective lens system 229 and the objective lens system 229. 
[0056] The collimate lens 234 with which the above-mentioned interference fringe projection 
unit 227 makes parallel light injection light of this single mode fiber 232 to which the nose of 
cam was fixed with the single mode fiber 232 and the mouthpiece 233, The polarization beam 
splitter 235 separated and outputted to the light of two polarization components which 
intersect perpendiculariy mutually from this parallel light, The projection lens 236 which 
projects the light which passed through this polarization beam splitter 235, It has the piezo- 
electric element 239 for making the variation rate of the mirrors 237 and 238 for giving the 
optical path difference for the light of aforementioned one polarization component to the light 
of the polarization component of another side, and one mirror 237 carry out in the orientation 
perpendicular [ 237th page of this mirror ]. 

[0057] The piezo-electric element 239 attached in reflector 237a formed by the vacuum 
evaporationo formed in the rear face of the above-mentioned projection lens 236, the mirror 

238, and the mirror 237 is attached in the point 219 through the electrode holder 241. In 
addition, reflector 238a is formed also in the rear face of a mirror 238 by vacuum evaporationo 
etc. The two above-mentioned mirrors 237 and 238 are arranged at the vertical both sides of 
a polarization beam splitter 235, a mirror 237 is distance(for example, referred to as M )- • 
separated from' a polarization beam splitter 235, and is arranged, and the mirror 238 of 
another side is arranged in contact with the top of a polarization beam splitter 235, for 
example, the thickness is N. 

[0058] An electrode is attached in both sides of the above-mentioned piezo-electric element 

239, to each electrode, it connects with the nose of cam of lead wire 242, a piezo-electric 
element 239 is driven from the drive circuit not to illustrate, and the variation rate of the 
position of a mirror 237 is carried out in the vertical orientation. 

[0059] The optical component which the parallel light which passed through the above- 
mentioned collimate lens 234 penetrates a polarization beam splitter 235, and progresses 
along with optical-path A, It is reflected by the polarization beam splitter 235, and is reflected 
by the 1st mirror 237. Penetrate a polarization beam splitter 235 and it is reflected by the 2nd 
mirror 238. The light which progresses along with optical-path B to the light which is divided 
into the optical component which is furthermore reflected by the polarization beam splitter 
235, and progresses like optical-path B, and progresses along with optical-path A If thickness 
(length) of the vertical orientation of a polarization beam splitter 235 is set to L After giving 
optical-pathHength (optical path difference) D only with 2 [ large ] (rL+sM+N) (r and s are the 
refractive index of a polarization beam splitter 235 and the mirror 238), it is projected on a 
photographic subject (body side) side through both the projection lenses 236. 
[0060] And an interference fringe which was shown in drawing 3 according to optical-path- 
difference D will be formed in a photographic subject side, the above-mentioned piezo- - 
electric element 239 is driven further, and the variation rate only of thie minute optical-path- 
difference delta D is carried out from this optical-path-difference D by making the variation 
rate of the position of a mirror 237 carry out in the vertical orientation. An interference fringe 
shifts and it enables it to search for the 3-dimensional configuration of a body side by the 4 
bucket method by carrying out the variation rate only of this minute optical-path-difference 
delta D. 

[0061] The above-mentioned laser spot projection unit 228 has the prism 246 for carrying out 
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the outgoing radiation of the convex lens 245 which changes the outgoing-radiation light from 
the optical fiber 244 and the optical fiber 244 into the predetermined diameter of the flux of 
light, and the aforementioned flux of light at an angle of predetermined. The nose of cam of 
the above-mentioned optical fiber 244 fixes to a pipe 248 through a mouthpiece 247, and this 
pipe 248 is fixed to a point 219. 

[0062] Drawing 1 5 shows the block diagram of a laser light source 207. The outgoing-radiation 
light of semiconductor laser 80 branches to optical-path 83a and optical-path 83b by the 
beam splitter 82, after being changed into a parallel ray by the collimate lens 81. The light of ^ 
optical-path 83a is condensed by the condenser lens 84 by the optical connector terminal for 
laser spot projection 85. Moreover, semiconductor laser 80 is driven by the constant-current 
control circuit 258. This constant-current control circuit 258 is controlled by the computer 
205, through the D/A-converter circuit 59, and maintains an interference fringe at the suitable 
quantity of light. Other configurations are the same as that of the laser light source 7 of the 
3rd example shown in drawing 8 . 

[0063] On the other hand, the internal configuration of the above-mentioned computer 205 is 
shown in drawing 16 . The picture signal from above-mentioned CCU204 is inputted into the 
frame memories A, B, 0, and D which constitute the frame memory section 251, and can be 
frozen to'arbitrary timing with the signal from CPU of (the CPU& memory 252). Moreover, the 
variation rate of the piezo-electric element 239 included in the interference fringe^ projection 
unit 227 of the endoscope point 219 is controlled by the voltage by CPU through D/A 
converter 253 and DC-AMP254. 

[0064] That is, by controlling the variation rate of a piezo-electric element 239 from a 
computer 205, optical-path-difference D to minute optical-path-difference deltaD.of the 
above-mentioned optical-path A and optical-path B is changed, and the phase of an 
interference fringe can be set up arbitrarily. And the result of an operation by CPU is 
displayed on a monitor 206 through the graphic board 255. 

[0065] The driver voltage to the above-mentioned piezo-electric element 239 and the timing 
of a frieze of frame memories A, B, C, and D are shown in drawing 17 . The output voltage of 
DC-AMP254 impressed to a piezo-electric element 239 as shown in this drawing 17 is Phase 
as it is shown in drawing 18 so that it may be made to change stair-like and the phase 
(Phase) of the interference fringe projected on a body side may change every 90 degrees that 
is,. A, B, G, and D determine that the output voltage of DC-AMP254 will change every 90 
degrees. 

[0066] Moreover, it is made to generate the frieze signal which memorizes a frieze picture 
image to frame memories A, B, C, and D, respectively as.shovyn in drawing 16 where the 
Gentlemen phase of the interference fringe projected on a body side is stabilized. Thus, the 
driver voltage to a piezo-electric element 239 is changed in the shape of a phase; the phase 
of the interference fringe on a body side is changed every 90 degrees, the picture image for 
every Gentlemen phase is incorporated to the four sheet frame memories A, B, C, and D. and 
a solid configuration is searched for by performing data processing by CPU. This operation 
technique is the same as that of the 1st example. In addition, you may use actuators, such as 
SMA. instead of the piezo-electric element 239 of this example. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The whole endoscope equipment block diagram for instrumentation of the 1st 
example of this invention. 

[Drawing 2] The cross section of an endoscope point. 
[Drawing 3] The schematic diagram of 3-dimensional instrumentation. 
[Drawing 4] The principle view of the instrumentation by the interference fringe. 
[Drawing 5] The principle view of the ranging technique by the laser spot 
[Drawing 6] The block diagram of a laser light source. 

[Drawing 7] The cross section of an endoscope point in the 2nd example of this invention. 
[Drawing 8] The block diagram of the laser light source in the 3rd example of this invention. 
[Drawing 9] The block diagram of a part of laser light source in the modification of the 3rd 
example. 

[Drawing 10] Front view showing arrangement of each optical system at the nose of cam of an 
endoscope in the 4th example of this invention. 

[Drawing 11] The cross section showing the A-A cross section of drawing 10 . 
[Drawing 1 2] The block diagram showing the interior of the laser light source in the 4th 

example. 

[Drawing 13] The whole endoscope equipment block diagram for instrumentation of the 5th 
example of this rinvention. 

[Drawing 1 4] The cross section of an endoscope point in the 5th example. 
[Drawing 1 5] The block diagram of a laser light source. 
[Drawing 16] The block diagram of a computer. 

[Drawing 1 7] Explanatory drawing showing the driver voltage to a piezo-electric element, and 
the timing of the frieze to four frame memories. 

[Drawing 18] Explanatory drawing showing the relation of four phases of the interference 
fringe projected on a body side. 
[Description of Notations] 

1 — Endoscope equipment for instrumentation 

2 — Electronic endoscope 

3 — The light source for a lighting 

4 — ecu 

5 — Computer 

6 — Monitor 

7 — Laser light source 
1 1 — Insertion section 
1 9 — Point 

26 — Image pck~up unit 

27 — Interference fringe projection unit 

28 — Laser spot projection unit 

29 — Objective lens system 

30 — Solid state image pickup device 
32 — Plane-of-polarization store fiber 
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33 — Birefringence optical member 

34 — Polarizing plate 

35 — Projection lens 

41 — Optical fiber 

42 — Convex lens 

43 — Prism 
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Japan Patent Office is not responsible for any 
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DRAWINGS 



[Drawing 4] 




[Drawing 53 




[Drawing 1] 
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[Drawing 2] 




2001/12/11 



[Drawing 11] 

^\ 101 2P 34 33 J09 f^°98 ,97 108 96 




106 105 . 



[Drawing 17] 



DC-AMP 



Phos* D 



Btosb C I 
PhoteB ] 



Phose A 



n 



n 



n 



http://www4.ipdljpo.gojp/cgi-bin/tran.web_cgi_eije 



3/8 ^— V 



n 



[Drawing 18] 
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[Drawing 6] 
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[Drawing 8] 
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[Drawing 12] 
[Drawing 13] 
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[Drawing 16] 
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